Insights into a single rod-like helix in activated radixin required for membrane-cytoskeletal cross-linking.
The members of the ezrin-radixin-moesin (ERM) family of proteins function as membrane-cytoskeletal cross-linkers in actin-rich cell surface structures. ERM proteins are thereby thought to be essential for cortical cytoskeleton organization, cell motility, adhesion, and proliferation. These modular polypeptides consist of a central helix-rich region, termed the alpha-domain, that connects an N-terminal FERM domain required for membrane binding and a C-terminal region which contains a major actin-binding motif. Conformational regulation of ERM protein function occurs by association of the FERM and C-terminal domains, whereby the membrane- and actin-binding activities are mutually suppressed and the protein is thought to take an inactive "closed" form. Here we report in vitro and in vivo studies of radixin to address the role of the alpha-domain in conformational activation of ERM proteins. Remarkably, an isolated alpha-domain comprised of radixin(311-469) forms a monomeric, stable helical rod that spans 240 A in length from the N-terminus to the C-terminus, most likely stabilized by extensive salt bridge interactions. By fusing green fluorescent protein variants to the FERM and C-terminal domains, we probed in vitroconformational changes impacted by the presence of the alpha-domain using fluorescence resonance energy transfer (FRET). Furthermore, deletion of this unusually long alpha-helical structure (radixin residues 314-411) prevents ERM membrane targeting in vivo.